
Leaky water bottle

Clear plastic
bottle, small
hole at bottom,
filled with water,
and no cap.



Leaky water bottle - explanation

!Why does the water flow out of the hole before the bottle is dropped or

tossed?

A hand exerts a force on the bottle to stop it from falling.  The rigid bottle then
exerts a force on the water to stop it from falling.  Being a liquid, the water
squirts through the hole due to the gravity force pulling it downward.

!When the water bottle is dropped, the flow of water:      (d) stops

!Explain why the flow of water behaves this way.

The water is falling due to gravity so it doesn’t need to ‘sneak’ out the hole to fall.
The bottle is falling with the water and doesn’t exert a force on the water.

!What is meant by “free-fall”?

An object is in free fall when it is accelerating at the rate of gravitational
acceleration and without any external retarding or accelerating  forces.

!When the bottle is tossed upward, the flow of water:      (d) stops

(The toss should be smooth so as to not spin or tumble the bottle.)

!Explain why the flow of water behaves this way.

Again, once the bottle and water are free from the hand, they are in free-fall.  In
this case, there is an initial velocity upwards, but both the bottle and water are
falling toward the Earth.  (For the short time that the hand accelerates the bottle
and water upward, the water flowing out does increase, but only until the hand
releases the bottle.)

!What do freely falling objects experience?

The force we feel as weight is the retarding force of a floor or chair to keep us
from falling.  A free-falling object does not have such a retarding force, so it feels
‘weightless’.
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